INTRODUCTION:
Aging and age-related diseases have been linked to both genetic and epigenetic changes. The chromatin structure is critical to the transmission of epigenetic information impacting transcription and genomic stability. Adult stem cells play a pivotal role in the maintenance of tissue and organ homeostasis during aging and are frequently exploited in regenerative medicine and plastic surgery. Although many studies have been focused on mechanisms of regulating chromatin structure in somatic cells, the mechanism in aging adult human stem cells is not well understood. We hypothesize that understanding the chromatin structure regulation of these stem cells will provide novel therapeutic strategies for both aesthetic and reconstructive applications. Towards this end, in this study we examine global chromatin structures of adipose-derived stem cells (ASCs) from young and old patients and compare them to those of age-matched somatic fibroblasts.
METHODS:
Human primary ASCs and fibroblasts were isolated from 13 and 8 donors, respectively. The chromatin structure of these cells was examined with the assay for transposase-accessible chromatin using sequencing (ATAC-seq). The data was analyzed to identify genome accessible by Tn5 transposase. Principle component analysis (PCA) was used to assays chromatin structure similarities of all the samples. The Database for Annotation, Visualization and Integrated Discovery (DAVID) was used for pathway enrichment analysis of the accessible promoter regions in the genome of young and old ASCs.
RESULTS:
Our data demonstrated that 1.2 % of the genome in old ASCs, 1.1% in young ASCs, 0.33% in old fibroblasts and 0.51% in young fibroblasts were accessible by Tn5. PCA results demonstrated distinctively different chromatin accessibilities between ASCs and fibroblasts and specific differences between these cells with respect to aging. DAVID pathway enrichment analysis identified several pathways, including DNA damage and repair, nonsense-mediated mRNA decay, and Wnt signaling pathway, to be more accessible in ASCs from old donors.
CONCLUSION:
In conclusion, our data demonstrated that genome accessibility in ASCs is overall significantly higher than in fibroblasts, consistent with their stemness phenotype. At the global level, ASCs maintain a more stable chromatin structure with advancing age compared with fibroblasts that appear more susceptible to age-related defects, consistent with our prior studies. These data support the benefits ASCs impart to regenerative medicine and will be valuable to the development of novel therapeutics. 
